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(57) Abstract 

In a communication network, including a first node 
and a plurality of neighbour nodes that are linked by com- 
munication channels to the first node, a data set is retrieved 
from neighbour nodes according to the following process: 

1) identifying the data set to be retrieved in the first node; 

2) identifying neighbour nodes in the plurality that have a 
copy of the identified data set; 3) supplying requests for in- 
dividual blocks in the data set across the communication 
channels essentially in parallel to the identified neighbour 
nodes; 4) receiving the individual blocks as the individual 
blocks are returned from the neighbour nodes; and 5) as- 
sembling data set in the first node from the received indi- 
vidual blocks. 
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METHOD AND APPARATUS FOP AUTOMATIC LOADING OF A 
DATA SET IN A NODE OF A COMMUNICATION NETWORK 



LIMITED COPYRIGHT WAIVER 

A portion of this patent document, contains 
material to which a claim of copyright protection is 
made. The copyright owner has no objection to the 
facsimile reproduction by anyone of the patent 
document , or the patent disclosure as it appears in 
the U.S, Patent and Trademark Office patent file 
records, but reserves all other rights whatsoever. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to communication 
networks, such as integrated digital networks, which 
include a plurality of switching nodes. More 
particularly, the present invention provides a method 
and apparatus for automatically loading data sets, 
such as system management software, to a given node in 
the network from neighbor nodes in the network. 

Description of Related Art 

Integrated digital networks, or other large 
communications systems, include a number of nodes at 
which calls and other data being transmitted through 
the network are routed. In modern systems, each node 
is a switching center that runs under individual 
network management software control. This network 
management software is a large data set that must be 
stored in non-volatile memories so that it is not lost 
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when power goes down at a given node. Such large 
non-volatile memory can be quite expensive as compared 
with the overall cost of the switching node. 
Therefore, it is desirable to reduce the number of 
5 nodes in a given network system that are required to 

store the system management software , or other large 
data sets, without degrading the performance of the 
switches or the network. This can be accomplished by 
providing large dynamic random access memory which is 

10 much less expensive than the non-volatile storage on 

individual nodes and by loading the required system 
management software from neighbor nodes when the 
particular node is turned on. However, the loading of 
a large data set from a neighbor node can be time- 

5 consuming. Further, in large networks, several 

versions of a given system management software may 
exist. Therefore, when initializing a node that must 
load the system management software from a neighbor, 
care must be taken to retrieve the desired version of 

20 the system management software. 



SUMMARY OF THE INVENTION 



The present invention provides a method and 
apparatus for retrieving a data set to a first node in 
the network from a plurality of neighbor nodes with 

25 maximum efficiency. 

The method according to the present invention, 
operates in a communication network, including a first 
node and a plurality of neighbor nodes that are linked 
by communication channels to the first node. The data 

30 set to be retrieved includes a number of blocks of 

data that can be individually retrieved. The method 
comprises the following steps: 
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1. identifying the data set to be retrieved in 
the first node; 

2. identifying neighbor nodes in the plurality 
that have a copy of the identified data set; 

5_ 3. supplying requests for individual blocks in 

the data set across the communication channels 
essentially in parallel to the identified neighbor 
nodes; 

4. receiving the individual blocks as the 
10 individual blocks are returned from the neighbor 

nodes; and 

5. assembling data set in the first node from 
the received individual blocks. 

According to another aspect of the. invention, a 

15 user-programmable resource is provided for specifying 

a desired version of the data set, and the method 
includes steps of reading the user-programmable 
resource, and if the user has specified a desired 
version, then selecting the desired version as the 

20 data set to be retrieved; and if the user has not 

specified a desired version, then determining a 
preferred version from among the versions in the 
neighbor nodes and selecting the preferred version as 
the data set to be retrieved. 

25 The apparatus according to the present invention, 

is a node for the communication network comprising a 
plurality of ports coupled to the communication 
channels for porting the communications to and from 
the node. A storage element such as a PROM for 

30 storing node software is included. A memory for 

storing data for read and write access within the node 
and a processing unit for running the node functions, 
are provided. The processing means includes means for 
identifying the data set to be retrieved, means for 
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communication network including a first node 10 and a 
plurality of neighbor nodes Nl-NX is shown in Pig. 1. 
The processing method according to the present 
invention is shown in Figs, 2 and 3. 

The communication network shown in Fig. 1 
includes a first node 10 which is connected by 
communication channels 1, 2, 3, . . . X, to a 
plurality of neighbor nodes Nl , N2, N3 , . . . NX • The 
communications channels 1, 2, 3, . . . X, are 
connected to the first node 10 through trunk ports 11. 
The node 10 also includes a central processing unit 
(CPU) 12, a non-volatile storage element such as PROM 
13, a working memory 14 and a user interface 15. 

The trunk ports provide a means for porting 
communications channels to the node 10. The PROM 13 
provides a non-volatile storage for node software that 
is used to initialize nodes and to run the retrieval 
processes according to the present invention. The 
working memory 14 is a large dynamic RAM memory space 
that is used for working storage by the CPU 12. The 
user interface 15 is a means by which an operator can 
provide pre-specif ied information to the CPU 12. The 
CPU 12 is a processing means such as a microprocessor, 
that is .adapted when it is turned on to load the node 
software from the PROM 13 and to run initializing 
functions. One of those initializing functions is the 
process of retrieving system management software, or 
other large data sets from neighbor nodes according to 
the present invention. 

The neighbor nodes Nl, N2, N3 , . . . NX, are 
independent switching nodes in the communication 
network that are connected across a communication 
channel, preferably without an intervening switching 
node. Each of the nodes includes a data set. For 
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instance, node Nl includes data set A, node N2 
includes data set A, node N3 includes data set B, and 
node NX includes data set A. In the preferred 
embodiment, the data set A will be a most recent 
5 version of system management software while data set B 

will be an older version of the system management 
software. Other nodes in the network will include 
either data set A, data set B, or other versions of 
the system management software. In addition, the 

i0 neighbor nodes Nl-NX may be connected to other nodes 

in the network across communications channels 16-1, 
16-2, 16-3, . . . 16-X. 

The apparatus shown in Fig. 1 operates when the 
power is supplied to initialize the CPU 12. The CPU 

15 12 is initialized by loading initializing software 

from the PROM 13 which brings the node 10 up and 
establishes links across the communications channels 
1-X to the neighbor nodes Nl-NX • The process of 
establishing links to the neighbor nodes involves 

20 processing a handshaking protocol between each 

individual neighbor node* As part of this handshaking 
protocol, network topology information is gathered by 
the first node 10 and stored in a network topology 
data base in the working memory 14. This network 

25 topology data base in the working memory 14 is 

utilized by the algorithm for retrieving the network 
management software from neighbor nodes as discussed 
below. 

The user interface 15 can be used by an operator 
30 of the system to load pre-specif ied data for use by 

the CPU 12. For instance, as is described below, the 
user interface 15 is used in the algorithm of the 
present invention to provide a means by which the 
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operator can specify a desired version of the system 
management software to be retrieved to the node 10. 

The network topology database is maintained, such 
that if any neighbor node goes out of service, the 
5 topology database is updated to reflect that fact. 

Further, when a neighbor node is updated by receiving 
a different version of the data set, that fact is also 
communicated and stored in the topology database. 

Fig. 2 shows the method for retrieving a desired 

10 version of the data set from the neighbor nodes. 

After the node 10 has established links to all working 
neighbors of the node, the retrieval algorithm starts 
at block 200. Then, the processor determines whether 
the user has specified a desired version of the data 

15 set (block 201) . If a desired version is specified, 

then the processing means determines from the topology 
database whether any neighbor has the desired version 
installed (block 202) . If it does not find a neighbor 
having the desired version, then the algorithm enters 

20 a loop by which it waits two minutes in order to allow 

a link to be established to a neighbor with the 
desired version (block 203). Therefore, after block 
203, if two minutes have not passed, the algorithm 
loops back to block 202. 

25 When the two minutes have elapsed, if the desired 

version is not installed on any neighbor, or if it is 
determined in block 201 that the user did not specify 
a desired version, then the algorithm determines the 
most recent version of the data set that is installed 

30 on all running neighbors (block 204) . From the 

process in block 204, the most recent version of the 
data set is identified as the one to be retrieved 
(block 205) . If it is determined that the desired 
version from block 202 is installed on at least one 
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neighbor, then the desired version is identified as 
the version to be retrieved (block 206) . 

From block 205 or block 206, the algorithm 
proceeds to compile a list of all neighbors that have 
the version to be retrieved installed (block 207) . 
Then, the identified version is retrieved by 
requesting individual blocks of the data set from all 
of the listed neighbors. 

In the preferred system, the data set to be 
downloaded consists of a set of blocks, each having 32 
kilobytes of data when full. Each block includes a 
header field that stores information characterizing 
the data set. 

If only one neighbor is identified as having the 
desired version, then the algorithm sends a single 
request to the identified neighbor for one 3 2-kilobyte 
block. When the requested block has been delivered 
and verified, the task requests the next block and so 
on. 

However, in order to minimize the download time, 
the algorithm according to the present invention, 
loads simultaneously blocks of data from all of its 
neighbors that have the desired version. The 
algorithm for accomplishing this essentially parallel 
loading of the data set from a plurality of neighbors 
is illustrated in Fig. 3. 

The flowchart in Fig. 3 starts after the version 
of the data set that is to be retrieved is identified 
as shown in Fig. 2 (block 300) . The first step is to 
compile a list of the running neighbors that have the 
identified version (block 301) . This is accomplished 
by reviewing the topology database from the working 
memory. Next, the algorithm generates a table that 
relates individual blocks of the version to a status 
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of either "not requested, n "requested" from a given 
neighbor with a time stamp, or "received" (block 302) . 
Next, requests are supplied across communications 
channels for individual blocks from all of the 
5 available neighbors in parallel and the table is 

updated, (block 303). 

As the individual blocks are received, the table 
is updated and the data is assembled in the working 
memory (block 304) . 

10 As blocks are received, the algorithm determines 

whether the block is the first one to be returned 
(block 305), If it is the first block, then the 
number M of blocks in the version is determined from 
the header field of that first block (block 306) . 

15 If the block received is not the first block or 

after determining the number M in block 306, the 
algorithm determines whether blocks 1 through M are in 
the "received" state (block 307). If all the blocks 
are "received," the algorithm ends (block 308). If 

20 all the blocks are not "received," then the table is 

reviewed to determine whether a time-out has occurred 
for any block in the "requested state" (block 309) . 
If a time-out has occurred, then the status of that 
block is changed to "not requested" (block 310). If 

25 there are no time-outs or after changing the status of 

the time-out block in block 310, the algorithm then 
verifies progress of the retrieval (block 311) , and 
returns to block 301. In the second and subsequent 
passes .through block 302, the table is polled to 

30 identify blocks that are in the "not requested" state 

and neighbors that are not related to a "requested" 
block. Based on that information, requests for blocks 
are made to all available neighbors in parallel once 
again as in block 303, and the algorithm continues. 
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The step of receiving individual blocks is placed 
at the location 304 in the flowchart of Fig. 3 for 
simplicity . It should be understood that blocks are 
received randomly based on the time it takes for a 
communication to occur between the node and a given 
neighbor. Further , the order of the events in this 
algorithm may take a variety of sequences depending on 
the manner in which blocks are returned from neighbor 
nodes . 

It can be seen that the present invention 
minimized the download time for a large data set to a 
given node in a communication network by generating 
requests essentially in parallel to all neighbor nodes 
that have the desired data set. These requests may in 
fact be generated in a serial manner; that is, across 
a first channel, then across a second channel, then 
across a third channel to respective first, second and 
third neighbors, but occur essentially in parallel 
because the time required for the request/return 
sequence to complete is much greater than the time 
required to generate the request in the node. 
Therefore, at a given time, there are a number of 
requests /return sequences operating simultaneously in 
the system. 

A submission of a computer software program 
listing which encodes key portions of an embodiment of 
the present invention is provided under 37 C.F.R. 
§1. 96 (a) (2) (ii) , following the text of this 
specification, to teach a preferred implementation to 
those skilled in the art. 

The foregoing description of the preferred 
embodiment of the present invention has been presented 
for purposes of illustration and description. It is 



Best Available Copy 



WO 89/05551 



# 



-11- 



PCT/US88/04278 



not intended to be exhaustive or to limit the 
invention to the precise form disclosed. Obviously, 
many modifications and variations will be apparent to 
practitioners skilled in this art. The embodiment was 
chosen and described in order to best explain the 
principles of the invention and its practical 
application, thereby enabling others skilled in the 
art to understand the invention for various 
embodiments and with various modifications as are 
suited to the particular use contemplated. It is 
intended that the scope of the invention be defined by 
the accompanying claims and their equivalents. 
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CLAIMS 

1. In a communications network including a 
first node and plurality of neighbor nodes linked by 
communications channels to the first node, a method 
for retrieving a data set including a number M blocks 

5 of data to the first node from the plurality of 

neighbor nodes comprising r 

identifying the data set to be retrieved in the 
first node; 

identifying neighbor nodes in the plurality that 
10 have a copy of the identified data set; 

supplying requests for individual blocks in the 
data set across communications channels essentially in 
parallel to the identified neighbor nodes; 

receiving the individual blocks as the individual 
15 blocks are returned from the neighbor nodes, and 

assembling the data set in the first node from 
the received individual blocks. 

2. The method of claim 1, further including 
after receiving an individual block from a given 
neighbor: 

identifying blocks yet to be requested or 
5 received, if any; and 

supplying a request for a block yet to be 
requested or received to the given neighbor. 
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3. The method of claim 1, further including 
after receiving a plurality of individual blocks from 
given neighbors: 

identifying blocks yet to be requested or 
5 received, if any; and 

supplying requests for blocks yet to be requested 
or received in parallel to the given neighbors. 

4. The method of claim 1, wherein the step of 
identifying the data set includes: 

providing ' a user-programmable resource for 
identifying the data set, and 
5 reading the user-programmable resource. 

5. The method of claim 4, wherein the data set 
is a pre-specif ied facility having versions, and the 
data set is identified by version. 

6. The method of claim 4, wherein the data set 
is a pre-specif ied facility having versions, and the 
data set is identified by version and the step of 
identifying the data set includes: 

5 providing a user-programmable resource for 

specifying a desired version, 

reading the user-programmable resource, and if 
the user has specified a desired version, then 
selecting the desired version as the data set to be 
10 retrieved, and 

if the user has not specified a desired version, 
then determining a preferred version from among the 
versions in the neighbor nodes and selecting the 
preferred version as the data set to be retrieved. 
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7. The method of claim 6, further including: 

if after selecting the desired version as the 
data set to be retrieved, no neighbors are identified 
having the desired version, then determining a 
5 preferred version from among the versions in the 

neighbor nodes and selecting the preferred version as 
the data set to be retrieved „ 

8. The method of claim 1, wherein the data set 
is a pre-specif ied facility having versions, and the 
data set is identified by version and the step of 
identifying the data set includes: 

5 determining a preferred version from among the 

versions in the neighbor nodes and selecting the 
preferred version as the data set to be retrieved, 

9. The method of claim 1, wherein at least one 
individual block includes a header field indicating 
the number of blocks in the data set, and further 
including: 

5 determining the number of blocks in the data set 

to be requested from the header field in the at least 
one individual block after it is received. 
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10, The method of claim 1, further including: 
relating individual blocks in the data set to a 
status of "not requested," "requested from given 
neighbor," or "received"; and wherein 
5 the step of supplying requests is responsive to 

the status of individual blocks to supply requests for 
blocks having a status of "not requested" to 
respective available ones of the identified neighbors, 
available neighbors being neighbors having the 
1.0 identified data set and not related to blocks having a 

status of "requested from given neighbor." 



11. The method of claim 10, wherein the step of 
relating includes indicating elapsed time since an 
individual block has been requested from a given 
neighbor, and the method further includes: 

5 changing the status of blocks having "requested 

from given neighbor" status for which the elapsed time 
exceeds a threshold to "not requested." 

12. The method of claim 10, wherein at least one 
individual block includes a header field indicating 
the number of blocks in the data set, and further 
including : 

5 determining the number M of blocks in the data 

set to be requested from the header field in the at 
least one individual block after it is received; and 

detecting when the M blocks have the "received" 
status. 
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13. For a communications network including a 
first node and plurality of neighbor nodes linked by 
communications channels to the first node, an 
apparatus in the first node for retrieving a data set 
5 including a number M blocks of data to the first node 

from the plurality of neighbor nodes, comprising: 

means for identifying the data set to be 
retrieved; 

means, in communication with the means for 
10 identifying the data set, for identifying neighbor 

nodes in the plurality that have a copy of the 
identified data set; 

means, in communication with the means for 
identifying neighbor nodes and coupled to the 
15 communications channels, for supplying requests for 

individual blocks in the data set across 
communications channels essentially in parallel to the 
identified neighbor nodes; 

means, coupled to the communications channels, 
20 for receiving the individual blocks as the individual 

blocks are returned from the neighbor nodes; and 

means, in communication with the means for 
receiving, for assembling the data set in the first 
node from the received individual blocks. 
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14. For a communications network including a 
first node and a plurality of neighbor nodes linked by 
communications channels to the first node, an 
apparatus in the first node for retrieving a data set 
5 including a number M blocks of data to the first node 

from the plurality of neighbor nodes , comprising: 

port means, coupled to the communications 
channels, for porting communications to and from the 
first node; 

10 storage means for storing node software; 

memory means for storing data for read and write 
access ; 

processing means, coupled to the storage means, 
to the memory means and to the port means and 
15 responsive to the node software, for running node 

functions , including 

means for identifying the data set to be 

retrieved, 

means for identifying neighbor nodes having 
20 the identified data set and linked by a working 

communications channel to the first node, 

means for supplying requests for individual 
blocks of the data set to a plurality of the 
identified neighbors essentially in parallel through 
25 the port means, 

means for receiving the individual blocks 
through the port means as the individual blocks are 
returned from the neighbor nodes, and 

means for assembling the data set in the 
30 memory means from the received individual blocks. 
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15. The apparatus of claim 14, wherein the data 
set is a pre-specif ied facility having versions, and 
the data set is identified by version, further 
including: 

5 user interface means, coupled to the processing 

means and the memory means, for supplying 
user-specified data to the memory means; and wherein 
the means for identifying the data set includes 
means for reading the user-specified data from 

0 the memory means, and if the user has specified a 

desired version, the selecting the desired version as 
the data set to be retrieved, and if the user has not 
specified a desired version, then determining a 
preferred version from among the versions in the 

5 neighbor nodes and selecting the preferred version as 

the data set to be retrieved. 

16. The apparatus of claim 14, wherein the data 
set is a pre-specif ied facility having versions, and 
the data set is identified by version, wherein the 
means for identifying the data set to be retrieved 

5 includes: 

means for determining a preferred version from 
among the versions in the neighbor nodes and selecting 
the preferred version as the data set to be retrieved. 
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17. The apparatus of claim 14 , wherein the 
processing means further includes: 

means for relating individual blocks in the data 
set to a status of "not requested," "requested from 
5 given neighbor," or "received"; and wherein 

the means for supplying requests is responsive to 
the means for relating to supply requests for blocks 
having a status of "not requested" to respective 
available neighbors of the identified neighbors, 
10 available neighbors being neighbors ' linked by a 

working communication channel to the first node, 
having the identified data set and not related to 
blocks having a status of "requested from given 
neighbor." 

18. The apparatus of claim 17, wherein the means 
for relating including means for indicating elapsed 
time since an individual block has been requested from 
a given neighbor, and the processing means further 

5 includes: 

means for changing the status of blocks 
"requested from given neighbor" for which the elapsed 
time exceeds a threshold to "not requested," and 

means for updating the identified neighbor nodes 
10 having the identified data set and linked by a working 

communications channel to the first node. 
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19. The apparatus of claim 17, wherein at least 
one individual block includes a header field 
indicating the number M of blocks in the data set, and 
the processing means further includes: 

means for determining the number M of blocks in 
the data set to be requested from the header field in 
the at least one individual block after it is 
received; and 

means for detecting when the M blocks have the 
"received" status. 

20. The apparatus of claim 14, wherein at least 
one individual block includes a header field 
indicating the number of blocks in the data set, and 
the processing means further includes: 

means for determining the number of blocks in the 
data set to be requested from the header field in the 
at least one individual block after it is received. 

21. The apparatus of claim 14, wherein the node 
software is adapted for initializing the node. 

22. The apparatus of claim 15, wherein the node 
software is adapted for initializing the node and the 
pre-specif ied facility is communication network 
management so f twar e . 

23. The apparatus of claim 16, wherein the node 
software is adapted for initializing the node and the 
pre-specif ied facility is communication network 
management software . 



Best Available Copy 



WO 89/05551 



i/3 



14 



WORKING 
MEMORY 



USER 
INTERFACE 



15 



1 



CPU 



11 



TRUNK 
PORTS 



10 



FIG.-l 



13 



PROM 



12 



♦ 
• 



PCT/US88/04278 



TO 
OTHER 
NODES 



TO 
OTHER 
NODES 




TO 
OTHER 
NODES 




TO 
OTHER 
NODES 



SUBSTITUTE SHEET 




BestAvailable Copy 



WO 89/05551 



PCT/US88/04278 




MDST RECENT VERSIDN 
TO BE RETRIEVED 



I 



DESIRED VERSIDN 
TD BE RETRIEVED 



CDMPILE LIST DF 
NEIGHBORS HAVING 
VERSIDN TD BE 
RETRIEVED 



I 



207 



RETRIEVE VERSIDN 
FRDM LISTED 
NEIGHBORS 



-208 



SUBSTITUTE SHEET 



FIG.-2 



Best Available Copy 



WO 89/05551 




• 



PCT/US88/04278 



<B/3 



c 



START 



300 



I 



COMPILE LIST OF 
RUNNING NEIGHBORS 
HAVING VERSION 

I 



301 



GENERATE/POLL TABLE 
RELATING INDIVIDUAL 
BLOCKS DF VERSION 
TO STATUSi 

NOT REQUESTED, 
REQUSTED/NEIGHBOR/TIME, 
BEING RECEIVED, RECEIVED 



I 



302 



REQUEST BLOCKS FROM 
AVAILABLE NEIGHBORS 
IN PARALLEL, 
UPDATE TABLE 

I 



RECEIVE INDIVIDUAL 
BLOCKS, UPDATE 
TABLE, ASSEMBLE 



303 



304 



305 



. ) j : 


-\ BLOCK ^ 


DETERMINE NNMBER 
CM) OF BLOCKS 
IN VERSION 




1 



-307 



310 




CHANGE STATUS OF TIME OUT 
BLOCK TO NOT REQUESTED 



311> 



VERIFY PROGRESS 



FIG.-3 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 




International Application No. PCT/US88/04278 



I. CLASSIFICATION OF SUBJECT MATTER 01 several classification symools apply, indicate all) 6 



According to International Patent Classification (IPC) or to doth National Classification and IPC 

IPC H04J 3/24. G05B 19/18 

U.S. CI. 370/§4 364/133 



II. FIELDS SEARCHED 



Minimum Documentation Searched 7 



Classification System 



Classification Sy mbols 

370/ 60, 85, 86, 88, 90, 92, 94, 9b 

340/ 825.07. 825.08, 825.3, 825.52, 825, 53, 825.54, 825.5 
364/131, 133, 184, 187 371/7, 11, 12, 13 



U.S. CI. 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched 6 



III. DOCUMENTS CONSIDERED TO BE RELEVANT 9 



Category • I Citation of Document, " wrth indication, where appropriate, of the relevant passages 12 Relevant to Claim No. ^ 



US, A 4,532,594, HOSAKA et al 
30 July 1985 

US, A 4,670,834, BYAL et al 
02 June 1987 

US, A 4,709,325, YAJIMA 
24 November 1987 



1-23 
1-23 
1-23 



• Special categories of cited documents: 10 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

"Y" document of particular relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 



Date 



91 FoKmary IQffQ 



of Mailing of this International Search Report 

18 APR 1989 




Form PCT/1SA/210 (second sheet) (Rev.l 1 -87) 



